Functions of PKS Genes in Lipid Synthesis of Schizochytrium sp. by Gene Disruption and Metabolomics Analysis.
Schizochytrium sp. is a kind of marine microalgae with great potential as promising sustainable source of polyunsaturated fatty acids (PUFAs). Polyketide synthase-like (PKS synthase) is supposed to be one of the main ways to synthesize PUFAs in Schizochytrium sp. In order to study the exact relationship between PKS and PUFA biosynthesis, chain length factor (CLF) and dehydrogenase (DH) were cloned from the PKS gene cluster in Schizochytrium sp., then disrupted by homologous recombination. The results showed that DH- and CLF-disrupted strains had significant decreases (65.85 and 84.24%) in PUFA yield, while the saturated fatty acid (SFA) proportion in lipids was slightly increased. Meanwhile, the disruption of CLF decreased the C-22 PUFA proportion by 57.51% without effect on C-20 PUFA accumulation while DH-disrupted mutant decreased the production of each PUFA. Combined with analysis of protein prediction, it indicated that CLF gene exerted an enormous function on the carbon chain elongation in PUFA synthesis, especially for the final elongation from C-20 to C-22 PUFAs. Metabolomics analysis also suggested that the disruption of both genes resulted in the decrease of PUFAs but increase of SFAs, thus weakening glycolysis and tricarboxylic acid (TCA) cycle pathways. This study offers a broad new vision to research the mechanism of PUFA synthesis in Schizochytrium sp.